I PROPOSE in this short paper to refer to some of the less common causes of earache, or of pain in the immediate neighbourhood of the ear, a symptom generally of a neuralgic character and not associated with deafness or any other visible lesion in the meatus or in the structures which compose the middle-ear cleft. In short, it is what we speak of as a referred, or reflex, earache.
I will give a few examples of reflex otalgia from my experience and will endeavour to show how the localization of the symptom may be explained on anatomical and neuro-histological grounds.
(I) Dr. H. 0. consulted rne on account of pain in the right ear with discomfort in the right half of the soft palate. Examination disclosed an ulcerating guntma on the pharyngeal orifice of the-Eustachian tube. The primary infection was discovered to have been an overlooked digital chancre-a small, intractable, raspberry-like mass of granulations on the index finger. All the symptoms quickly disappeared under anti-syphilitic treatment.
(II) Miss H.-Complained of darting pains in the left ear, sometimes accompanied by tinnitus. The corresponding upper wisdom tooth was found to be diseased, and from the moment of its removal the otalgia and tinnitus were cured. I emphasize that the tooth appeared to be normal until it was radiographed.
(III) A female patient came to my clinic suffering from left earache, and had we not examined the larynx, an ulcerating gumma on the left ventricular would have passed unnoticed. Anti-syphilitic treatment cured both symptoms.
In this connexion I need scarcely remind you of the severe earache which is frequently complained of by patients suffering from the gross ulcerative lesions of tubercle or malignant disease in the larynx and lower pharynx.
(IV) Recently I had under my care a female patient who had suffered much pain in the right ear and mastoid region, caused by the accumulation of septic products in the corresponding tonsil. The removal of this accumulation by pressure always gave relief for two or three weeks, but permanent cure was only obtained by enucleation of the tonsil. This last-mentioned cause of reflex otalgia is, in my experience. the one most frequently overlooked, possibly because no hint of the lesion may have been afforded by mere inspection of the throat and there may be no definite history of pain in the tonsil. A small calculus, or a plug of inspissated debris, can only be detected by firm and relatively sustained pressure on the outer region of the capsule of the tonsil.
If these points be borne in mind it will rarely be necessary to take refuge in the diagnosis of a "gouty" or "rheumatic" throat.
Inflammatory lesions of the paranasal sinuses do not often cause reflex otalgia, in spite of the close association of the sphenopalatine or Meckel's ganglion with branches of the trigeminal nerve on the one hand, and with the tympanic plexus on the other (figs. 1 and 2).
So far as I know, the first mention of the relation between sphenoidal sinus disease and reflex otalgia was made by myself in a paper read at the Ipswich Meeting of the British Medical Association, and entitled " The Symptoms, Diagnosis and Treatment of Chronic Suppuration in the Sphenoidal Sinus." Proceedings of the Royal Society of Medicine 70
Proceedings of the Boyal Society of Medicine
The following is a brief summary of the ease to which I referred in that communication:-(V) A female patient had suffered from recurrent attacks of earache lasting three or four hours and ceasing " when something burst in the head,'' and during the attack the " left ear became very congested and hot." I failed at her first visit to find the cause of the trouble, but on a later examination and during an attack, the bright redness of the congested left pinna was in striking contrast with the normal colour of the right. The tympanic menmbrane and the hearing were normal and no sign of nasal suppuration was seen by anterior or posterior rhinoscopy. On digital examination of the naso-pharynx I came on the fibrous remains of old adenoids, and when I pressed on these, something gave way and a foul discharge soiled my finger.
A few days later this septic focus was removed, with abatement, but not a cure of the earache. Three weeks afterwards I opened the sphenoidal sinus freely and gave exit to a purulent discharge, which soon ceased with local treatment of the sinus. Thc patient's symptoms were permanently cured.
I do not know whether the suppuration in the sphenoidal sinus was caused by the septic bursa in Luschka's tonsil or vice-versa-it matters little from the point of view of this discussion.
The essential condition which governs the transference of pain from a visceral region to a body or somatic surface is the location of the ganglion cells of each afferent set of fibres (visceral and somatic) in proximity in the same sensory ganglion, while centripetal processes .from both sets of cells pass together into the bulb or its equivalent.
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How is this condition fulfilled in the type of cases referred to? The visceral afferent fibres from the nasal, palatine, tonsillar, and naso-pharyngeal region and the sphenoidal sinus are derived from, or are closely associated with, the sphenopalatine ganglion, and pass from it by way of the great superficial petrosal nerve to the geniculate ganglion-the sensory root of the facial nerve (figs. 3 and 4).
This ganglion contains cells of the unipolar sensory type similar to those of other craniospinal ganglia.
Afferent somatic fibres of the facial nerve reach the geniculate ganglion from the " ramus cutaneus facialis," which, after anastomosing with the auricular branch of the vagus, supplies the skin of the lower posterior part of the auricle and that over the mastoid process, as well as the outer part of the meatus and the tympanic membrane ( fig. 5 ). This nerve was first discovered by Rhinehart in the mouse and has recently been identified in the human fcetus by Larsell and Fenton, of Portland, Oregon, U.S.A. 1 (fig. 6 ).
The clinical work of Ramsay Hunt on the symptoms and distribution of herpes zoster oticus seems to afford strong confirmation of the neuro-histological findings of Rhinehart, Larsell and Fenton.
These brief outlines will 3how that we have afferent fibres from deep visceral regions, and those from a superficial somatic area which meet in the geniculate ganglion-a sensory ganglion of the craniospinal type.
Consequently, " irritation due to infection, pressure or infiltration in the region of the sphenopalatine ganglion would stimulate the palatine seventh and other visceral sensory fibres which pass through it. These proceed through the great superficial petrosal nerve to the geniculate ganglion where they would come into relation with the somatic sensory cells and fibres of the ramus cutaneus facialis which has its peripheral distribution to the skin of the lower posterior part of the auricle and over the mastoid process" (Larsell and Fenton).
Afferent impulses from lesions in the larynx and lower pharynx would pass by way of the sensory branches of the external laryngeal and glossopharyngeal fibres to their respective and intercommunicating nuclei at the base of the skull and reach the tympanic plexus by way of Jacobson's nerve, or by the junction of the auricular branch of the vagus with the cutaneous branch of the facial.
Discu8s8on.-Dr. ALBERT A. GRAY said he did not think this ramus facialis cutaneous branch could be claimed as a new discovery. He (the speaker) had read a paper before the Section several years ago, describing the passage of the nerve of Arnold behind the facial nerve, and demiionstrating the existence of the nerve just described. He did not give it a name, but it appeared to be the same as that to which Mr. Tilley had referred. A better animal than the mouse for the investigation of this subject was the sheep, in which the bullar plexus was a large and comnparatively easily demonstrated structure.
Mr. C. A. RIDOUT said that recently a medical practitioner had consulted him because of earache. A skiagranm had shown an unerupted wisdom tooth in the lower jaw.
Sir JAMES DUNDAS-GRANT said that it had been a help to him to paint the tonsil with an anesthetic-several would do-he used a 50 per cent. solution of guaiacol in olive oil. This deadened inflammatory pain in the tonsil, and if the earache was reflected from such tonsil, it would often clear up the doubt.
In one patient with earache there had been a small epitheliomatous ulcer at the root of the tongue. Dr. T. B. JOBSON said that he had had a fair number of cases in which acute sinusitis had caused definite pain in the region of the ear, and on two occasions when asked to perform an operation for acute mastoiditis, he had found that complication. With relief of the sinusitis by washing out, the pain and temperature disappeared, and no operation was needed. On account of such cases, he had made a rule not to diagnose acute rnastoiditis without examining the sinuses. It was easy for the diagnostic issue to be confused if this were not done.
Mr. W. THACKER-NEVILLE said he had had a case of deafness in which he had found a maxillary sinusitis and had punctured the antrum. He had also had a case in which the sphenoid was found to be full of pus. He had been obliged to open it and subsequently he had employed ionization. In that case also the acute condition had been due to sinusitis. Mr. G. J. JENKINS said that Mr. Tilley had referred to ganglia as final structures, whereas it had been found that ganglionic cells might be distributed along the nerve almost to its termination. Mr. Tilley spoke of fibres passing through the ganglia; these fibres might be from cells at some distance from the ganglia.
An interesting cause of earache was stone in the submaxillary gland. Mr. TILLEY (in reply) said he was sorry that he had omitted a reference to Dr. Gray's work, but he would notify Dr. Fenton that mention of the ramus cutaneus facialis had already been made by Dr. Gray. With regard to " referred " earache, he had once suffered for months from a small calculus in the tonsil, which caused shooting pain in the ear as well as mnental unrest because he had reached an age at which. such a symptom might have a serious explanation. One day something was suddenly felt in his mouth, and was found to be a tonsillar calculus. He had also suffered from a salivary calculus which was removed, but that had not caused any earache.
He agreed with Mr. Jenkins that it might cause that symptom, and Dr. McCrea had emphasized the point in the recent discussion on " earache " at the Medical Society of London.
It had not been his intention to touch on earache associated with acute nasal sinus inflammations, because in many of those cases there might be an additional infection of the Eustachian tube. His paper referred rather to cases in which earache was complained of in a normal ear and caused by some distal factors.
Thrombo-phlebitis of the Jugular Bulb.
IT has so happened that in most of my own fatal cases of otitic venous -thrombosis, the involvement of the jugular bulb has been responsible for the ending. Thus, four patients died from cavernous sinus thrombosis, and five from general septicaemia from bulb infection, one showing destruction of the internal jugular vein with a deep cervical abscess close under the skull. Moreover, the unfavourable influence of this variety or extension-when it is manifest, at all events-may be observed from the twenty years' statistical tables. of the Edinburgh Royal Infirmary Throat and Ear Department (Joutrnal of Laryngology and Otology, 1929, xliv, 105) .
According to this record, in fifty-three cases of lateral sinus thrombosis (exclusive of other serious complications) there were thirty-four recoveries, approximately 63 per cent., whereas of ten cases of jugular bulb thrombosis, one recovered, or only 10 per cent.
The following numbers are taken from the records at the Central London Throat and Ear Hospital for the years 1924 to 1928. (I am indebted for the information to the In-patient Registrar, Mr. R. J. Cann.)
Total number of cases of lateral sinus thrombosis, thirty-two. Of these, nineteen recovered and thirteen died; that is, a recovery of roughly 60 per cent. In five the jugular bulb was involved. Of these, three died (one with cavernous sinus thrombosis). Clots were removed from the bulb in three, and two recovered.
Pathology.--We may divide the cases of jugular bulb thrombosis into two sets or varietios; the primary and the secondary.
We shall deal with the secondary first. In this type, the bulb becomes infected from the lateral sinus, that vessel being attacked in its mastoid segment, in the manner familiar, either (a) by continuity through infected mastoid veins; or (b) by contiguity from adjacent bone. In this variety, the implication of the bulb is due to the disease travelling thither from the original focus higher up.
In the primary form, when the disease originates in the bulb-a not uncommon event, probably-the infection is believed to travel direct from the tympanic cavity by way of minute venules through the bony floor of the cavity, and so it comes about that this form of thrombo-phlebitis may arise without any antecedent mastoiditis.
Wherever it occurs, the thrombosis shows a tendency to spread. Thus, when it is primary in the bulb, it may, reversing the order of progress met with in the secondary type, spread back into the lateral sinus. And, of course, whether primary or secondary, the infection tends to spread from the bulb down into the jugular vein, and forward, by way of the inferior petrosal sinus, into the cavernous sinus. In the old pre-operative days, the extent and ramifications of the thrombosis found post-mortem are astonishing to us, reading the records of those times. Diagnosis.-The diagnosis of bulb disease is often impossible before operation, but we may infer its existence when signs of cavernous sinus or jugular vein thr ftbosis are present. Apart from such obvious indications as these, the appearance of enlarged lymphatic glands high up under the sterno-mastoid, early in the course of the illness, will naturally arouse suspicions of bulb infection. In most cases, however, the diagnosis is first made when the lateral sinus is opened *on account of suspected thrombosis. When, for example, symptoms suggesting thrombo-phlebitis lead us to open the lateral sinus and that vessel is found to be healthy, the alternative of bulb thrombosis should be remembered. But in such
